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Abstract

Background: Early weight-bearing is becoming increasingly common because it can positively affect the quality of
life of patients. Therefore, the efficacy and safety of this conservative treatment should be assessed for different types
of ankle fractures. The goal of this study was to compare early weight-bearing and non-weight-bearing in terms of
effectiveness and safety in patients with pronation rotation type Ill ankle fractures treated nonsurgically.

Methods: A prospective multicenter cohort study was conducted over two years. Elderly patients with a nondis-
placed pronation rotation type Il ankle fracture were included. The main variables were the Barthel Index and SF-12
scores. The patients completed the questionnaires at six weeks, one year and two years. We also compared the com-
plications associated with the two interventions.

Results: 30 patients were included in the weight-bearing group, while 32 patients were included in the non-weight-
bearing (WB) group. The mean ages were 82.6 2.6 years and 83.1 £ 2.6 years, respectively. Quality of life, measured
with the SF-12 scale, increased significantly in both the short and long term in the WB group (53.5 4= 5.8 points vs
65.2 4.4 points at 6 weeks and 70.1 4.2 points vs. 80.9 3.7 points at 2 years; p<0.001). The WB group also showed
a higher quality of life, as measured by the Barthel Index (54.5 5.2 points vs. 64.3 4.0 points at 6 weeks and
71.0+£4.3 points vs. 80.7 & 3.4 points at 2 years; p<0.001).

Conclusions: Elderly patients with pronation rotation type lll fractures could benefit from an early weight-bearing
protocol in terms of quality of life and functionality.
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Background

Pronation rotation type III fractures account for approxi-
mately 10.6% of all ankle fractures. However, surger-
ies for this type of fracture account for nearly 40% of all
ankle surgeries [1]. The controlled use of compression
and controlled loading enhances bone healing, even the

*Correspondence: rafaalelorente@hotmail.com

# Department of Orthopedic Surgery and Traumatology, University
Hospital of Badajoz, Av. de Elvas, s/n, 06080 Badajoz, Spain

Full list of author information is available at the end of the article

B BMC

application of controlled shearing and distraction are
useful for fracture healing [2].

The stability of the fracture is a crucial factor for sur-
gical or conservative management [3]. Some studies sug-
gest that surgical treatment yields better radiological
outcomes than the conservative approach [4]. Regarding
displaced fractures, open reduction and internal fixation
yield better function and a larger range of motion than
nonoperative treatment [4].
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Although the indications for surgical intervention for
ankle fractures are theoretically well defined, the rate of
surgery varies widely in the current literature. The deci-
sion of whether to perform surgery is based on factors
such as sex, age, and comorbidities (diabetes or periph-
eral vascular disease) [5].

However, most of these previous studies were con-
ducted in younger patients [6]. In elderly patients with
nondisplaced weber type C fractures with deltoid liga-
ment injuries (or the equivalent nondisplaced medial
malleolar fractures), conservative treatment can be cho-
sen, given the risk of surgery-related comorbidities [7].
In addition, age may negatively influence functional out-
comes after surgery [8].

Whether to implement early weight-bearing (WB) (this
means loading the limb properly using a plastic brace or
crutches) or non-weight-bearing (NWB) remains contro-
versial. More randomized studies are needed since most
of the existing studies are cohort studies [9]. Convention-
ally, non-weight-bearing for 6-8weeks after surgery is
advised [10]. There is still no consensus on the optimal
NWB or WB time. Some of the factors that led the ortho-
pedist to extend the NWB time were bone quality, pres-
ence of comorbidity, advanced age and disability [11].

Favorable radiological results have been demonstrated
in patients older than 80years who adequately performed
non-weight-bearing for 6-8weeks after surgery [12].
Immobilization in a cast may result in adverse events
such as ankle stiffness, impaired ankle range of motion
and delayed return to work [13].

Controlled weight-bearing, that is, axial compression
forces, can be beneficial for rehabilitation outcomes and
quality of life. The physiological and biomechanical roles
of controlled weight-bearing are well known [14-16].
Early mobilization can accelerate recovery and improve
mobility and quality of life. However many of these stud-
ies are performed after surgery (ORIF) [10].

For other types of fractures, such as bimalleolar frac-
tures, early weight-bearing increases quality of life scores
more than non-weight bearing does. Non-weight-bearing
patients remain in a wheelchair or bedridden for a long
time [17].

This study focuses on pronation rotation type III frac-
tures. The goal of this study was to compare early weight-
bearing and non-weight-bearing in terms of effectiveness
and safety in patients with pronation rotation type III
ankle fractures treated nonsurgically.

Methods

Design

A multicenter prospective cohort study was conducted
from January 2015 to December 2018. Sixty-two patients
provided their consent to participate in the study. The

Page 2 of 8

study was approved by our institution’s ethics committee
and the entire study adhered to the Declaration of Hel-
sinki guidelines for research in humans. The manuscript
fulfil all the relevant reporting standards for the cohort
study (STROBE) [18].

Participants

The inclusion criteria were patients over 80years old
with a type III rotational pronation fracture [19, 20], i.e.,
a nondisplaced Weber type C fibular fracture (less than
2mm displacement), a deltoid ligament injury, anterior
syndesmosis injury (anterior tibiofibular ligament), frac-
ture of the distal fibula and a nondisplaced medial malle-
olus (Fig. 1). Fractures were classified by and orthopaedic
surgeon and a radiologist. If there were any doubts or dis-
crepancy between them, a third doctor (another ortho-
paedic surgeon) was consulted. Patients were included
consecutively. The exclusion criteria were patients with
an injury of the posterior malleolus or a pronation type
IV external rotation fracture, patients admitted for a dif-
ferent reason, and patients in whom the cast was broken
[17]. Two patients were excluded from the WB group
for weight-bearing [17]. Incorrect weight-bearing was
defined as the inability of the patient to completely step
the foot on the ground. This fact was verified by the
orthopaedic surgeon during the follow up period in the
clinical room. Some patients avoided such thing due to
pain or discomfort. If those patients were not-loading
“completely” it would have been a bias to include them
in the weight bearing group. Three were excluded from
the NWB group for death from infectious pneumonia
(one patient) and prolonged internal medicine admission

LA

Fig. 1 A non-displaced pronation rotation type Ill akle fracture with
deltoid ligament injury, anterior syndesmosis (anterior tibiofibular
ligament) injury, and non-displaced medial malleolus
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(two patients). Patients with prolonged internal medicine
admission) were excluded since it could bias the SF 12
outcomes. This methodology was performed according
to previous studies and to avoid bias [17].

Data collection

The baseline characteristics of each patient were
retrieved from hospital records. The main variables
consisted of scores reflecting functionality and qual-
ity of life. The scales used consisted of the SF-12 index,
which measures quality of life in relation to physical and
mental health. It consists of 12 items addressing the 8
dimensions of the SF-36: physical function, social func-
tion, physical role, emotional role, mental health, vital-
ity, body pain and general health. Studies that used the
SF-12 index have confirmed that this is a valid and reli-
able assessment tool [21]. The Barthel Index was also
assessed. The Barthel Index measures the capacity of a
person to execute ten basic activities in daily life, lead-
ing to a quantitative estimation of the subject’s level of
dependency, it is commonly used to measure quality of
life after a lower limb fracture, specially proximal femur
ones, but it is also used to measure quality of life after
other types of lower limb fractures including the ankle
[17,22-25]. The rage of these two questionnaires is 0 (the
worst health status for that dimension) to 100 (the best
health status). These assessment tools were administered
at 6-8weeks and at one and two years. Questionnaires
were collected in person by the orthopaedic surgeon dur-
ing the follow up period in the clinical room. We used an
electronic database.

The complications assessed included secondary dis-
placement of the fracture, non-union of the medial and
lateral malleolus (lack of bone healing after 6 months),
soft tissue injuries, infection, implant failure and rescue
surgical intervention. Complications were verified by
the orthopaedic surgeon during the follow up period in
the clinical room. A displaced fracture was defined as a
fracture with more than 2mm of displacement regard-
ing both the fibula and medial malleolus. Ankle mortise
was considered to be dislocated (displaced) if there was
<6mm tibiofibular overlap in the AP view and <1 mm on
the mortise view. Infections, implant failures and compli-
cations in general were verified by the orthopaedic sur-
geon during the follow up period in the clinical room.

Intervention

The patients were first admitted to the emergency
department, and patients with associated injuries
were excluded. Patients meeting inclusion criteria
were placed in a closed cast, and nonsurgical interven-
tion was indicated. The first follow-up was performed
7 days afterwards. AP, lateral and mortise radiographs
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were then performed again. Patients in whom the
fracture was not displaced were included in the study.
Once the absence of displacement of the fracture was
verified, the patients assigned to the weight-bearing or
non-weight-bearing group. To ensure a homogeneous
distribution of the sample and avoid bias, the inclusion
of the patient in the case or control group was chosen
depending on whether the day of the first visit to the
clinic was odd or even. The patient was treated firstly
in the emergency department and afterwards was fol-
lowed up in 7 days in Clinic. If the day of the first clinic
was even (for example 16th of April), the patient was
automatically assigned to the early weight-bearing
group while if the day was odd, the non-early-weight-
bearing group was assigned.

Patients belonging to the weight-bearing group were
taught how to load their limb adequately using a plastic
brace or crutches. Correct loading was defined as ability
of the patient to completely step the foot on the ground.
This fact was verified by the orthopedic surgeon dur-
ing the follow up period in the clinical room. To exclude
secondary displacements and ensure adequate fracture
healing, control X-rays were performed every 2weeks
until the sixth or eight week. Both groups used the same
type of plaster cast, which was maintained for 6-8 weeks,
depending on the extent of consolidation viewed on the
follow-up X-rays.

Statistical analysis

The categorical descriptive data are shown as numbers
and percentages. The continuous variables are shown as
means and standard deviations. The 95% Cls were also
calculated. Independent 2-tailed sample t-tests were used
to compare the main outcomes between the two groups.
The relationship between complications and the type of
load, two nonquantitative variables, was assessed through
a chi-square test and p<0.05 was considered statistically
significant. The statistical analysis was carried out using
the SPSS package, v. 24.0 (IBM, USA).

Results

Baseline data

A total of 67 patients were enrolled at the beginning
of the study. Table 1 shows the baseline features and
mean SF-12 and Barthel’s Index scores measured at
6weeks, one year, and two years. A total of 62 patients
were enrolled: 32 and 30 patients were included in the
NWB and WB groups, respectively. The average age was
82.6+2.6 in the NWB group and 83.1+2.6 in the WB
group. For sex, the proportions of males were 40.6 and
50.0% in the NWB and WB groups, respectively.
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Table 1 Baseline data and quality of life evaluated by SF-12 and Barthel Index

Mean Age % Male SF-12Initial 6weeks 1year 2year Barthel Initial 6 weeks 1year 2year
NWB (n=32) 826+26 40.6% 84.1+36 535+£58 652451 701+42 854+34 545+52 666+46 71.0+43
WB (n=30) 83126  50.0% 854 +38 652+44 787+35 809437 860%36 643+40 791+38 807+34

Abbreviations: WB weight-bearing, NWB non-weight-bearing

Clinical variables

The initial SF-12 score was 84.1£3.6 in the NWB group
and 85.4+3.8 (p > 0.05) in the WB group. At 6weeks,
the SF-12 score was 53.5+5.8 in the NWB group and
65.2+4.4 in the WB group (p < 0.001). After one year,
quality of life improved, and significant differences were
found between the two groups (65.2+5.1 vs. 78.7+3.5;
p < 0.001). Finally, after two years, quality of life was
higher in the WB group (70.1£4.2 vs. 80.9+3.7; p <
0.001) (Fig. 2). Initially, the Barthel Index, which reflected
quality of life, was 85.4+3.4 in the NWB group and
86.0+3.6 in the WB group. Quality of life at 6—-8 weeks

showed significant differences in favor of the WB group
(54.5+5.2 vs. 64.3+4.0; p < 0.001). There were signifi-
cant differences at one year in favor of the WB group
(66.6£4.6 vs. 79.1£3.8; p < 0.001). At 2years, quality of
life was higher in the WB group than in the NWB group
(71.0£4.3 vs. 80.7 £3.4; p < 0.001) (Fig. 3).

Adverse events

We found no differences in complications between the
two groups in the categories of complications. There
were 18 (56.3%) adverse events in the NWB group and
18 (60%) in the WB group. There were no significant
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Fig. 2 Box plot of the progress of the quality of life measured through the SF-12 scale. Patients in the WB group showed a significantly higher score
during follow-up
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Fig. 3 Box plot of the progress of the quality of life measured through the Barthel Index. Patients in the WB group showed a significantly higher
score during follow-up

differences between the two groups. In the NWB group,
3 patients presented secondary fracture displacement,
3 non-unions of the medial malleolus, 2 non-unions of
the lateral malleolus, 7 soft tissue problems and 3 res-
cue surgeries. In the WB group, 4 patients presented
secondary fracture displacement, 3 non-unions of the
medial malleolus, 2 non-unions of the lateral malleo-
lus, 5 soft tissue problems and 4 rescue surgeries. There
were no significant differences in terms of the differ-
ent types of complications between the two groups
(Table 2).

Discussion

The traditional approach of non-weight-bearing has
been debated by different authors. The advantages and
disadvantages of each procedure in the short and long
term have been reported [15]. The application of early
weight-bearing in stable fractures without soft tissue
involvement and with reduced syndesmosis has also been
described [26, 27].

Table 2 Complications

Group Non- Weight-  p-value
weight- bearing
bearing
Secondary fracture displacement 3 4 p>0.05
Non-union (medial malleolus) 3 3 p>0.05
Non-union (lateral malleolus) 2 2 p>0.05
Soft tissue problems 7 5 p>0.05
Rescue Surgery 3 4 p>0.05

However, it is important to consider the objectives of
each procedure as well as the age and comorbidities of
each patient individually.

In this study, elderly patients who underwent early
weight-bearing from the beginning demonstrated an
increase in their quality of life and functionality, as
measured through the Barthel Index and SF-12 scale
[17]. These two assessment tools are simple and reliable
methods for assessing quality of life [28]. The quality of
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life questionnaires showed significant differences, but
are these differences clinically relevant? There is no lit-
erature to answer this point in the case of ankle fracture.
However, from the Barthel index ordinal variables are
obtained according to the score range (e.g. between 50
and 74 means moderate dependence and between 74 and
90 means mild dependence). In our study the patients
had a mean quality of life of 71 points in the NWB group
and 81 points in the WB group at the end of follow-up.
Thereby, in our study placing patients on WB means
moving from moderate to mild dependence. Clinical var-
iables such as pain influence the prognosis of ankle frac-
tures. Patients with more pain will have larger limitations
in the short and medium term [29].

The patients showed improvement in the short and
long term, with the quality of life in the weight-bearing
group being almost the same as that before the fracture.
Moreover, these results are consistent with those in other
studies, such as a study by Smeeing et al. This meta-
analysis suggested that early weight bearing decreases
the time to return to work and increases quality of life
[15]. Early weight-bearing has yielded favorable results in
other types of ankle fractures, such as bimalleolar frac-
tures [17]. Other studies applied physical therapy after
ankle fractures. Applying controlled physical activity
yields good clinical results in 66% of patients [30, 31].

Our study is on the conservative management of frac-
tures. We included patients over 80years old. This is the
age group that is considered orthogeriatric. Treatment
without weight-bearing may have worse consequences in
this population than in a young patient population. This
is due to the changes produced by aging, such as worse
fracture healing or the inclination to develop fibrous
tissue.

However, the true adverse events of this procedure are
reflected in quality of life scores. For example, weight-
bearing can increase the rate of fracture displacement
or non-union. Early weight-bearing is a process that can
facilitate recovery in patients [14, 32].

Nonactivity or misuse as a result of immobilization,
bed rest, a lack of loading or denervation causes numer-
ous adaptive changes in the muscle to degenerate into
muscle dysfunction as a final result. The loss of muscle
mass or muscle atrophy is one of the consequences of
muscle misuse. Several human studies have shown a
loss of 30% of muscle mass during some weeks of disuse
[33-35].

Few studies have evaluated the reversibility of disuse-
induced muscle changes. There are studies that evaluated
the effects of disuse. On the other hand, there are stud-
ies that combined immobilization with electrical evoked
contractions during and after immobilization, resulting
in a better muscle prognosis [36].
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This study included a homogeneous sample of patients
in terms of baseline characteristics (age, sex). Addition-
ally, the two groups of patients at the beginning of the
study showed a similar quality of life (Barthel and SF 12
scores) prior to the trauma. Thus, the baseline values
were also homogeneous.

Several authors have argued that other possible risk
factors related to the development of complications in
patients with fractures, such as BMI, diabetes, tobacco
use, and corticosteroids, should be documented since
they are associated with a higher rate of complications in
patients with some ankle fractures [37-43].

One of the limitations of the study was that other pos-
sible risk factors related to the development of compli-
cations in patients with fractures, such as BMI, COPD,
diabetes, tobacco consumption and the use of corticos-
teroids, were not recorded. A larger sample size would
also be required for the assessment of adverse events.
The frequencies observed in each of the groups were low.
Also, patients were followed by different orthopedic spe-
cialists. Related to the quality of life measure, there is a
lack of evidence for the use of this measurement in the
specific patient population, therefore it’s validity and reli-
ability are unknown.

More research focused on patient compliance with
weight-bearing recommendations and prospective and
randomized studies should be conducted to help sur-
geons make more accurate recommendations for their
patients about optimal weight-bearing after pronation
rotation type III ankle fractures ankle fractures.

Conclusions

In conclusion, in patients with pronation rotation type
IIT fractures who are nonsurgical treatment candidates,
early weight-bearing can increase their quality of life and
functionality, and early mobilization enhances patient
autonomy. Early loading is a promising and safe proce-
dure with a low complication rate.
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